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(54) (Title of the Invention) 



Artificial stone material and its production method 
(57) (Abstract) 
(Object) 

An object is to provide artificial stone enduring use for 
a long period of time outdoors and excellent in economy and flame 
retardancy, and a method of producing the same. 
(Constitution) 

A first compound comprising 100 parts by weight of an 
unsaturated polyester resin, 0.5 to 10 parts by weight of an 
organic peroxide, 0.1 to 5 parts by weight of a hardening 
accelerator containing a metal salt of an organic acid as the 
main component, and 50 to 300 parts by weight of crushed stone 
sand, and a second compound obtained by increasing the amount' 
of the crushed stone sand of the first compound up to 200 to 
1500 parts by weight, are laminated up and down before hardening 
to cause united formation . A mold frame made up from the surface 
of natural stone is used as a mold frame into which the first 
compound is first injected, to reproduce the surface patterns 
of the natural stone . 
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(Claims) 

1 . An artificial stone material having a first layer obtained 
by hardening a first compound comprising 100 parts by weight 
of an unsaturated polyester resin, 0.5 to 10 parts by weight 
of an organic peroxide, 0 . 1 to 5 parts by weight of a hardening 
accelerator containing a metal salt of an organic acid as the 
main component, and 50 to 300 parts by weight of crushed stone 
sand, and a second layer obtained by hardening a second compound 
comprising 100 parts by weight of an unsaturated polyester resin , 
0.5 to 10 parts by weight of an organic peroxide, 0.1 to 5 parts 
by weight of a hardening accelerator containing a metal salt 
of an organic acid as the main component, and 200 to 1500 parts 
by weight of crushed stone sand, wherein said first layer as 
a front surface layer and said second layer as a rear surface 
layer are unitedly molded. 

2. The artificial stone material according to Claim 1, 
wherein the compounding amount of the crushed stone sand in said 
first compound is smaller than the compounding amount of the 
crushed stone sand in second first compound. 

3. The artificial stone material according to Claim 1 or 2, 
wherein a reinforcing material in the form of mesh is inserted 
between said first layer and second layer and hardened. 

4. The artificial stone material according to Claim 1, 2 or 
3, wherein an anchor member is planted in said second layer so 
as to be exposed to the surface of the opposite side to said 
first layer. 

5. A method of producing an artificial stone material, 
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comprising a first process of injecting said first compound in 
suitable amount into a desired mold frame and leveling this, 
a second process of flowing said second compound on said first 
compound while' said first compound maintains flexibility and 
leveling this, and a third process of unitedly hardening said 
first compound and second compound after completion of this 
second process to form a double structure. 

6. The method of producing an artificial stone material 
according to Claim 5 , wherein an artificial stone material having 
a double structure and having patterns of natural stone on the 
surface of one first layer is produced by an outer frame 
production process of injecting a liquid urethane resin onto 
the surface of natural stone and hardening the resin to form 
a urethane mold having natural stone patterns formed on its- 
surface and placing the urethane mold so that the surface 
carrying the formed patterns faces upward and making an outer 
frame so that a liquid casting material can be filled on this 
surface, and by said first, second and third processes. 

7. The method of producing an artificial stone material 
according to Claim 5 or 6 , wherein a fourth process of placing 
a reinforcing material on the surface is performed when the first 
compound is not hardened yet after completion of said first 
process, then, said second process is effected. 

8. The method of producing an artificial stone material 
according to Claim 5, 6 or 7 , wherein a fifth process of burying 
an anchor member under semi-sunk condition from its surface is 
performed when the second compound is not hardened yet after 
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completion of said second process, then, said third process is 
effected. 

(Detailed Description of the Invention) 
(0001) 

(Field of the Invention) 

The present invention relates to artificial stone containing 
an unsaturated polyester resin and crushed stone sand as the 
main component, and a method of producing the same. 

(0002) 

(Prior Art) 

In paving pavements in parts and gardens , squares, buildings 
such as bridges and the like, or footpaths, the landscape is 
regulated by arranging natural stone, tiles, bricks and the like 
on the surface. 
(0003) 

For regulating stone walls and the like in land reclamation 
for housing purpose, and the landscape of dock in bulkhead works 
and the like, a large amount of natural stone is used for 
construction of embankments and peripheral facilities of banks . 
(0004) 

Further, also in building of residences, gates, fences, 
porches, outer walls, inner walls, floors and indoor ornamental 
interior building materials and the like are mounted with natural 
sone . 
(0005) 

Conventionally, natural stone is widely used as building 
materials and mounting materials, since it is excellent in its 
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feeling and easily available. 
(0006) 

(Problems to be solved by the Invention) 

Recently, however, natural stone is significantly exhausted, 
and digging of natural stone is difficult from the standpoint 
of nature protection, consequently, its cost is high even if 
it can be dug, and to control landscape using natural stone is 
difficult from the economical standpoint. 

(0007) 

Therefore, artificial stone which is cheap and having the 
feeling of natural stone is desired. Then, there is suggested 
artificial stone obtained by bonding aggregates and inorganic 
powders using an acrylic resin, epoxy resin, furan resin or the 
like as a binder, and a method of producing the same (for example, 
JP-A No. 59-83937) . 
(0008) 

Conventional artificial stone reveals yellowing and choking 
by deterioration by time of a binder , for example , an epoxy resin , 
and is not suitable for applications in which artificial stone 
is exposed to natural environments in use outdoors for a long 
period of time. 
(0009) 

Further, because. of high viscosity of a binder, handling 
thereof is difficult, production of artificial stone is 
difficult and economy is poor, unless the compounding proportion 
of a resin based on aggregates is increased. Additionally, 
flame retardancy is poor in some cases since the proportion of 
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inorganic aggregates occupying artificial stone cannot be 

increased . 

(0010) 

There is further a demerit that when buried on the surface 
of no-hardened concrete and when the effect of concrete is 
promoted by vapor curing to give a mounting material for concrete 
secondary products, the binder deteriorates. 
(0011) 

Also in the case of an acrylic resin, softening occurs by 
heat of direct sunlight, and a binder is whitened by vapor curing . 
In a method of mixing a resin and aggregates and casting the 
mixture into a mold as is conventionally conducted, a lot of 
bubbles are blown onto the surface of an artificial stone 
material and a product of very poor finishing is provided. 
(0012) 

An object of the present invention is to solve the 
above-mentioned defect and to provide an artificial stone 
material enduring use outdoors, and excellent in economy and 
flame retardancy, and a method of producing the same. 
(0013) 

(Means for solving the problem) 

For solving the above-mentioned problem, an artificial stone 
material has a first layer obtained by hardening a first compound 
comprising 100 parts by weight of an unsaturated polyester resin , 
0.5 to 10 parts by weight of an organic peroxide, 0 . 1 to 5 parts 
by weight of a hardening accelerator containing a metal salt 
of an organic acid as the main component, and 50 to 300 parts 
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by weight of crushed stone sand, and a second layer obtained 
by hardening a second compound comprising 100 parts by weight 
of an unsaturated polyester resin, 0.5 to 10 parts by weight 
of an organic peroxide, 0.1 to 5 parts by weight of a hardening 
accelerator containing a metal salt of an organic acid as the 
main component, and 200 to 1500 parts by weight of crushed stone 
sand, wherein the above-mentioned first layer as a front surface 
layer and the above-mentioned second layer as a rear surface 
layer are unitedly molded. 



The compounding amount of crushed stone sand in the 
above-mentioned first compound is smaller than the compounding 
amount of crushed stone sand in the above-mentioned second 
compound . 
(0015) 

A reinforcing material in the form of mesh is inserted 
between the first layer and the second layer and hardened or, 
an anchor member is planted in the second layer so as to be exposed 
to the surface of the opposite side to the first layer. 



The above-mentioned method of producing an artificial stone 
material, comprises a first process of injecting the first 
compound in suitable amount into a desired mold frame and 
leveling this, a second process of flowing the second compound 
on the first compound while the first compound maintains 
flexibility and leveling this, and a third process of unitedly 
hardening the first compound and the second compound after 
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(0016) 
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completion of this second process to form a double structure. 
(0017) 

In the above-mentioned method of producing a desired mold 
frame, an outer frame production process of injecting a liquid 
urethane resin onto the surface of natural stone and hardening 
the resin to form a urethane mold having natural stone patterns 
formed on its surface and placing the urethane mold so that the 
surface carrying the formed patterns faces upward and making 
an outer frame so that a liquid casting material can be filled 
on this surface, is provided, and by using the above-mentioned 
mold frame, a mold frame having a double structure and having 
natural stone patterns on the surface of one first layer is 
obtained by the above-mentioned first, second and third 
processes . 
(0018) 

It is also possible to produce an artificial stone material 
containing a reinforcing agent, by a method in which a fourth 
process of placing a reinforcing material on the surface is 
performed when the first compound is not hardened yet after 
completion of the first process, then, the second process is 
effected . 
(0019) 

Further, it is also possible to produce an artificial stone 
material in which an anchor member is projected from the rear 
surface, by a method in which a fifth process of burying an anchor 
member under semi-sunk condition from its surface is performed 
when the second compound is not hardened yet after completion 
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of the second process, then, the third process is effected. 
(0020) 
(Action) 

As described above, yellowing and choking are not caused when 
an artificial stone material having a surface imitating natural 
stone and even when exposed into air. It does not show 
deterioration by vapor curing of concrete, and can be used in 
concrete secondary products. 

(0021) 

(Examples) 

Fig. 1 is an illustration view showing the production process 
of the present invention in the order of processes. (i) is a 
sectional view of natural stone using surface form, (ii) is a 
view showing condition of an outer frame mounted on natural stone, 
(iii) is a view showing condition of liquid urethane thinly 
applied on the surface of natural stone in an outer frame, (iv) 
is a view showing condition of placing a reinforcing material 
such as glass cloth and the like on (iii) and further flowing 
a liquid urethane, (v) is a view showing condition of direct 
flowing of a liquid urethane in necessary amount without use 
of glass cloth and the like, (vi) is a sectional view of a urethane 
mold removed after hardening of a urethane resin, (vii) is a 
view showing condition of placing a mold frame on a urethane 
form, (viii) is an illustration view of a first process, (ix) 
is an illustration view of a reinforcing material and anchor, 
(x) is an illustration view of a second process, (xi) is a 
sectional view of artificial stone when a reinforcing material 
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and anchor are not used, and (xii) is a sectional view of 
artificial stone when a reinforcing material and anchor are used . 
(0022) 

First, the general content of the present invention will be 
described in detail. In the unsaturated polyester (A) used in 
the present invention , there is used an organic acid , unsaturated 
di-basic acid or its anhydride, for example, maleic acid, maleic 
anhydride, fumaric acid, itaconic acid, citraconic acid or the 
like. 
(0023) 

Used as the saturated acid are mono-basic acids ; benzoic acid , 
p-tert-butylbenzoic acid, p-hydroxybenzoic acid, and di-basic 
acids; phthalic acid, isophthalic acid, terephthalic acid, HEAT 
acid, HEAT anhydride, trimellitic acid, trimellitic anhydride, 
oxalic acid, malonic acid, succinic acid, azelaic acid, adipic 
acid, sebacic acid, tetrahydrophthalic anhydride, 
hexahydrophthalic anhydride and the like. 
(0024) 

Listed as the glycol components are polyhydric alcohols such 
as ethylene glycol, propylene glycol, neopentyl glycol, 
1,3-butylene glycol, 1 , 4-butylene glycol, 1 , 6-hexanediol , 
bisphenol A, hydrogenated bisphenol A, trimethylolethane , 
glycerin , pentaerythritol , dipentaerythritol , 1 , 4-butanediol 
and the like. 
(0025) 

Further, it can be obtained by known methods using styrene 
monomer, dicyclopentadiene or the like as a diluent. Other 
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additives can also be used to give an inherent property. 
(0026) 

Used as the hardener (B) are acyl peroxides such as benzoyl 
peroxide, acetyl peroxide and the like; hydroxy peroxides such 
as tertiary butyl peroxide , cumene hydroxy peroxide and the like , 
ketone peroxides such as methyl ethyl ketone peroxide, 
cyclohexanone peroxide and the like, alkyl peroxides such as 
ditertiary butyl peroxide, dicumyl peroxide and the like, oxy 
peroxides such as tertiary butyl perbenzoate, tertiary butyl 
peroxyacetate and the like. The addition amount of the 
above-mentioned hardening agent (B) is 0 . 5 to 10 parts by weight, 
preferably 1 to 3 parts by weight based on 100 parts by weight 
of the unsaturated polyester (A) . 
(0027) 

As the hardening accelerator (C) , naphthenates , octenoates 
and the like of iron, cobalt, lead, manganese, nickel, tin, zinc 
and the like are used. The addition amount of this hardening 
accelerator (C) is 0 to 5 parts by weight, preferably 0.5 to 
1.5 parts by weight based on 100 parts by weight of the 
unsaturated polyester (A) . 
(0028) 

The kinds and addition amounts of the hardener (B) and 
hardening accelerator (C) can be controlled so that the usable 
time is from 10 to 20 minutes and the hardening time is from 
40 to 60 minutes in match with the unsaturated polyester (A) 
used, and can be freely used without particular restriction 
within the above-mentioned range without causing significant 
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shrinkage, deterioration, discoloration and the like. 
(0029) 

The crushed stone sand (D) is preferably that which has been 
sufficiently dried having a particle size of about 0 . 6 to 7 mm. 
When drying is insufficient, there is a possibility of disturbing 
the reaction of the unsaturated polyester (A) and causing 
whitening. 
(0030) 

When the particle size is less than 0.6 mm, disturbance of 
hardening is caused during the hardening reaction, stickiness 
is generated on the surface of artificial stone, and whitening 
is caused. Further, when the particle size is over 7 mm, bubbles 
are easily formed in the unsaturated polyester (A) , causing 
deterioration of finishing of artificial stone. Therefore, it 
is preferable to disperse crushed stone sand having a particle 
size of 0.6 to 7 mm approximately at the same distribution. 
(0031) 

Furthermore, inorganic powders , silica sand and the like can 
be used, if necessary, singly or in combination instead of the 
crushed stone sand (D) , further, pigments may also be added for 
the purpose of coloring. 
(0032) 

When surface hardening of the unsaturated polyester (A) is 
poor, stickiness on the surface can be suppressed by adding 
paraffin wax in suitable amount. However, when the addition 
amount is excess, a caution is necessary since adhesion may be 
remarkably decreased in adhering artificial stone to a floor 



56 



and the like using an adhesive. 
(0033) 

The production method can be classified into production of 
a urethane form and production of artificial stone using this 
frame . 
(0034) 

In one example of production of a urethane form, natural 
stone 1 shown in (i) in Fig. 1 is washed and degreased, an outer 
frame 2 shown in (ii) is installed. Next, a releasing agent is 
applied on the inner surface of the outer frame 2 and on the 
surface of the natural stone 1 in the mold frame. Subsequently, 
a liquid urethane resin is flown and hardened as shown in (v) , . 
and after hardening, the urethane form 3 was released as shown 
in (vi) . 
(0035) 

For enhancing the strength of the urethane form 3 or in the 
case of producing the urethane form 3 of large size, an about 
half amount of urethane resin is flown as shown in (iii) , and 
on the hardened urethane resin, a reinforcing material 4 such 
as glass cloth, vinylon cloth, metal cloth and the like is placed, 
further, the urethane resin is flown onto this to give a condition 
shown in (iv) , and after complete hardening of the urethane resin, 
the resin may be released. 
(0036) 

Alternatively, it may also be permissible that the whole 
amount of the urethane resin is flown as shown in (v) , then, 
the above-mentioned 4 is buried before hardening, to give a 
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condition shown in (iv) , then, resin is released. 
(0037) 

Subsequently, in production of artificial stone, first, a 
mold frame 5 is mounted as shown in (vii) on the urethane form 
3 shown in (vi) . Next, a hardener (B) and a hardening accelerator 

(C) are mixed in said defined amounts based on 100 parts by weight 
of an unsaturated polyester (A) to obtain a binder. This binder 
is bisected by weight, and 50 to 300 parts by weight (preferably, 
100 to 200 parts by weight) of crushed stone sand (D) is added 
to 100 parts by weight of half of the binder, and the mixture 
is flown into a desired mold frame as shown in (viii) , and 
compactly spread uniformly by a spatula, iron, brush and the 
like. 

(0038) 

Next, 200 to 1500 parts by weight (preferably, 400 to 1000 
parts by weight) of crushed stone sand (D) is added to 100 parts 
by weight of the remaining half of the binder and mixed, the 
mixture is flown as shown in (x) on the upper side shown in (viii) , 
and likewise leveled by a spatula, iron, brush and the like and 
hardened . 
(0039) 

The compounding proportion of a binder and crushed stone sand 

(D) is regulated so that the weight ratio is 1:3 to 1:5 
(preferably, 1:4) as a whole. 

(0040) 

The reason for flowing in division is that for obtaining 
uniform finishing of the surface of artificial stone, a compound 
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containing large amount of a binder is compactly spread at first 
time to remove bubbles as much as possible, and a compound 
containing large amount of crushed stone sand (D) is flown in 
contrast in second time, as a result, the crushed stone sand 

(D) sinks to the bottom of the mold frame to give uniform 
compounding proportion of a binder and crushed stone sand (D) 
as a whole, and due to closest packing, the resulted compound 
has highest strengths (compression, bending) . 

(0041) 

For the purpose of improving the strength of artificial stone , 
a reinforcing material 6 such as steel and the like shown in 

(ix) can be buried in artificial stone, and for the purpose of 
obtaining a buried anchoring effect, an anchor 7 shown in (ix) 
can also be buried in a concrete secondary product. 

(0042) 

Artificial stone of excellent finishing can also be produced 
by flowing a binder and crushed stone sand (D) at the same 
compounding ratio without division as described above and 
quietly and uniformly, though finishing of the surface of 
artificial stone is slightly poor. 
(0043) 

Artificial stone produced by the above-mentioned production 
method not using a reinforcing material 6 and an anchor 7 is 
shown in (xi) , and artificial stone produced by the above- 
mentioned production method using a reinforcing material 6 and 
an anchor 7 is shown in (xii) . 
(0044) 
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Example 1 

To 100 parts by weight of a resin (Three Rongy P-290: 
manufactured by Three Bond Unicom K . K . ) was mixed 1 part by weight 
of a hardening accelerator cobalt naphthenate and 1 part by 
weight of paraffin wax, and 2 parts by weight of methyl ethyl 
ketone peroxide was mixed as a hardener, to obtain a binder. 
(0045) 

To 100 parts by weight of this binder was mixed 400 parts 
by weight of crushed stone sand having a particle size of 0.6 
mm or more and less than 7 mm, and the mixture was flown into 
a desired mold frame and hardened . The mixture was left for about 
1 hour, and released. Artificial stone resembling natural stone 
was obtained though slight bubbles occur on the surface layer. 
(0046) 
Example 2 

To 100 parts by weight of a resin (Three Rongy P-290: 
manufactured by Three Bond Unicom K . K . ) was mixed 1 part by weight 
of a hardening accelerator cobalt naphthenate and 1 part by 
weight of paraffin wax, and 2 parts by weight of methyl ethyl 
ketone peroxide was mixed as a hardener, to obtain a binder. 
(0047) 

To 100 parts by weight of this binder was mixed 0.5 parts 
by weight of a pigment (ET 3W114 white: manufactured by Dainichi 
Seika Kogyo K.K.) and 400 parts by weight of crushed stone sand 
having a particle size of 0.6 mm or more and less than 7 mm, 
and the mixture was flown into a desired mold frame and hardened. 
The mixture was left for about 1 hour, and released. Artificial 
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stone containing a uniformly dispersed pigment and having bright 
tone was obtained though slight bubbles occur on the surface 
layer . 
(0048) 
Example 3 

To 100 parts by weight of a resin (Three Rongy P-290: 
manufactured by Three Bond Unicom K . K . ) was mixed 1 part by weight 
of a hardening accelerator cobalt naphthenate, and 1.5 parts 
by weight of methyl ethyl ketone peroxide was added as a hardener , 
to obtain a binder. 
(0049) 

This binder was bisected, and to 100 parts by weight of a 
part of this binder was mixed 200 parts by weight of crushed 
stone sand having a particle size of 0.6 mm or more and less 
than 7 mm, and the mixture was flown into a desired mold frame 
and leveled by a spatula. Then, to 100 parts by weight of the 
remaining binder was mixed 800 parts by weight of crushed stone 
sand having a particle size of 0.6 mm or more and less than 7 
mm, and the mixture was flown onto the above-mentioned mixture, 
and likely leveled by a spatula and hardened. Bubble was not 
found at all on the surface of the finished artificial stone, 
and the whole surface was smooth and cannot be distinguished 
from natural stone. 
(0050) 

(Effect of the Invention) 

Since an unsaturated polyester resin is used as a binder of 
crushed stone sand, the artificial stone of the present invention 
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does not cause yellowing, choking and the like, and can stand 
use outdoors for a long period of time. 
(0051) 

The viscosity of the unsaturated polyester resin used is low, 
and hardening time corresponding to environmental temperature 
can be set, therefore, artificial stone can be released from 
a mold frame in a shorter period of time as compared with a resin 
used in conventional binders, giving excellent workability. 
(0052) 

By flowing in divided two stages having different 
compounding ratios of a binder and crushed stone sand, a surface 
layer containing no bubble can be easily formed on the front 
surface side, and by increasing the ratio of crushed stone sand 
based on a binder on the rear surface side, artificial stone 
excellent in economy and flame retardancy can be produced. 
(0053) 

Since the artificial stone of the present invention has the 
feeling of natural stone, it is suitable as building materials, 
mounting materials and the like used for working in parks, 
housing land, bulkhead and the like. 
(0054) 

The concrete secondary products in which the present 
invention is applied to a mounting material do not manifest 
yellowing, choking and the like, and even if vapor curing is 
conducted for promoting hardening of concrete, a binder resin 
does not deteriorate, therefore, the products can stand used 
outdoors for a long period of time and are excellent in economy 
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and flame retardancy. 
(Brief Explanation of Drawings) 

Fig. 1 is an illustration view showing the production process 
of the present invention in the order of processes. (i) is a 
sectional view of natural stone using surface form, (ii) is a 
view showing condition of a mold frame mounted on natural stone, 
(iii) is a view showing condition of liquid urethane thinly 
applied on the surface of natural stone in an outer frame, (iv) 
is a view showing condition of placing a reinforcing material 
such as glass cloth and the like on (iii) and further flowing 
a liquid urethane, (v) is a view showing condition of direct 
flowing of a liquid urethane in necessary amount without use 
of glass cloth and the like, (vi) is a sectional view of a urethane 
mold removed after hardening of a urethane resin, (vii) is a 
view showing condition of placing a mold frame on a urethane 
form, (viii) is an illustration view of a first process, (ix) 
is an illustration view of a reinforcing material and anchor, 

(x) is an illustration view of a second process, (xi) is a 
sectional view of artificial stone when a reinforcing material 
and anchor are not used, and (xii) is a sectional view of 

artificial stone when a reinforcing material and anchor are used. 

(Description of remarks) 

1: natural stone 

2 : outer frame 

3 : urethane form 

4: reinforcing material 

5: mold frame 
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reinforcing material 
anchor 



# 



Fig. 1 

1 : natural stone 

2 : outer frame 

3 : urethane form 

4: reinforcing material 

5: mold frame 

6: reinforcing material 

7 : anchor 
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[0 0 0 2] 

4*, «W*#:K£«g-***IR»::, ^«S5. BSCS 

w-zmwizgigm.^ iisiAscitwtinTu 

[0 0 0 3] «S6iiBfK:l»'bT'H5a«*, X. Ifl 

*<?»cRbT"b#3no*«*s*-r*fc»tc. 

[0 0 0 4] JEte. ft^tDftKKHRbTfcn. S 
[0 0 0 5] fi£5fe. 3e«55tt-?-©S^V»K:«n, X, -t 
[0 0 0 6] 

[5§^d««?ftbcfc5 tt-SSS] b^U fi^F. 

fcESttftoT^T^-S. 
[0 0 0 7] ^(DtzSb. i0^5©S^V^ 

IJKSMT^S. (#JAtf4#HSlBB5 9 - 8 3 9 7 3 
*§) 

[0 0 0 8] =SE3fc©Aii5"te, ^JAtfx^i' 

[0009] a^aoottflE«»S5^fc». 

-5»J!iCDE'&i>J-&*#< bftV^^&^ffiUftfe^tft 

d, Affi5*«irr*ci£a*Hjrp. m.mmz&z>. h 
aiiU3fefti^/t«&ic, 5g«sitc^*raH* { »ofc. 

[0010] IICX. 3 >^ U — h 2 ^©ffiODagWi 

[0 0 11] 7"^UJi'»iB©**t>ra*u:. H^B^O 

JS-^bs ^«cSibi^tr^?£T?«. AX5»3eMtc^<<S> 
^^13^^^. ttJb*iOA^SC^^lCft-3 7t. 
[0 0 12] *^^tt±2O^^Mbl^TC0gffl 
ICS*., S*ttatf»«ttC«nfcAl5»£-*<BBi6 

[0 0 13] 

fete, T«S«uP'Jx^t-;U»IB1 0 Ofi*8Bt^"t85aiE 




o®{k{Sii^J0. l-5Ii»tff5^5 0 -3 0 0 I 

0. 5-1 0 II*ttM©*I* t£*» it 

: 1-5 BMBfctt5© 200-1500 S 
Sfc*»x E*«r*«fcSiTCfc*JlxBd:* 
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[0 0 15] X, IB— JiiJ|-JIOBK«IB*©«Ui» 

[0 0 16] jL»<0AX5#<0»iS>&ii£LT, *— E 

*JB— E^«©±^8fEbii*. iS-k:*%1-JRxxaa:* 
£ <7>J6xxa»T»fcS5-E^« iiSxE^tt ch *—fle 

[0017] ±m<DWrme>m&<Dgi&j3&£ it, 35« 
waxatRW-fcfco-e* ±a©a»**Mt«cii; 

[0 0 18] £33. *^XBI*7«©B— E-&4fc***fl! 

&«K:mEJB— xa*c»fTT * c: t J: o s^wa o 

[0 0 19] MIC. gril»7g©^-E§«f^*8 

u***3Exs**Kbfc«, s=xaic^fT-r^ci 

[0 0 2 0] 
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(A) tt*M^rt-c35«50)aH*c«tt'>U^>t»<B 

(*) »i (x) (c»r*5^^a^»*«ffl*rcin(f 

Ktt9U^>*^B*«l/aAr3C*BB. (^) tt*>U 

(h) tt£U*>HK:B#fc«^fcttRB. (?) ttSS 

B. (*> ttJB— xa^RIBH, OM ti*3a*f;&tf7 
>*— *«fflO«-&©AifiSO»fWB. (*) 
S^7>^-«^(D^-&CDA^S^gf®BT:^^o 
[0 0 2 2 ] jM\ *«WO^«}COViT»«BfciiWr 

^>o **Wfcttfflsn*5Ftsa#uxxT-;i/ (a) a* 

SB. ^FSftzfiMX^f LTfiT l/^f > 

.[0 0 2 3 ] fflftRiUTtt— SStUTSIfS, P 
- t e r t -^;WftA»B, p-t KOryJcIf 

;WB, ^yhlL **v;H« hU^Uyht, 
MJ^'JyhE v'jx^BL td>8, n/\i7», Tif- 

[0 0 2 4] jfij 3-J^tLTX5 1 l/>^'J 3 — 

)V, i, 3-y5 t u>yj3— ;k 1, 4-y?u>^ 
•j^-ik i, 6 --\^-tt>^:*--;K t:X7x/ — ;u 

I — ;k l, 4-^>s^*— ;MK&*fE77io — 

[0 0 2 5 ] MIC, ftJRJWJCX^U^/^-. >^>^ 

[0 0 2 6 ] ®{b^J (B) tt, ^>VH';UA— 
□/S— 3j-*iM K*ot Kn/J— h\ ^?;l<x 

^-t^Kf^ffl^ns. ±a^«<ksn (b) 

OSBlo*tt^FttSi# , jx^T';V (A) 10 0 li^l:^ 
UT0. 5-1011^ &^KIil-3liWi£ 

[ 0 0 2 7 ] Wit^MM (C) tt, ft, fe\ 
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a*ttTffi?n#'Jx;*^;i> (A) l 0 OfiSS&K^bT 
0~5fiifflL #£b<l40. 5-1- SSi^co^S 

[0 0 2 8 ] «fb3!l (B) , ^{b&ii&J (C) (D^StS: 

*T#»T^«WMBI 10-20^ flMfcB*IM 4 0-60 

«^c$f, «riEIBHrtT*ntt#K:BWEtt*< 

[0 0 2 9 ] (D) K&Cei^tfctlO. 

6^7mmS*Ofc©**JF*lA>. 
tf*ttft#UX*T-;V (A) ©EJftS:lfi#bfc9, a<t 

[0 0 3 0 ] X, fil^O. 6mm*8tT*n«a{tS 

**i^ttft#uxxy;u (a) t«?a^x?)a<& 
two. 6^7nLai<o»?ffl»eaffn»*"c»KS* 

b^ a 

[0 0 3 1 ] »5» (D) OfttoDK«««» 

[0 0 3 2 ] ^Ffia^'JXXf^ (A) ©SlSft^I 

CO 0 3 3 ] «*ttfcl/TH »>U*>Sl<0»ifi4:* 

[0 0 3 4] ^U^>fflflD»jaxa©— ' Htl/T, HI 
<D '«) *©3e«S51©*ffi*ft», KJiU, (□) « 
CO^# 2 ^rlSST^o ^tCM^f^C0^2CDF^®S:tX^ 

«5i<0*ffltciBffl?H**rr<5. mv>t (*) ^<d® 

[0 0 3 5]7i^, ^l^>B3<D3SS£iS£>££:^ 

£#tE bii/uT (x) jRflDtt»£U ^1/^>^I1^^ 
[0 0 3 6] x> (#0 ^oi: 3 i;^7l/^>ffll^l 

[0 0 3 7 ] I^L Aifi«r<Z)Hifi»»J4. 9fT ifO 
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mi?** ^^TfSft#Ux^T-;u (A) l 0 oSSSk: 

»lt, (b) , vtit&mm cc> *i»ie&«* 
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[0038] jso^^^o^sdi o oa*wc 

mhTW&ty (D) 2 0 0- 1 5 0 OliSf ($?^L< 
tt4 0 0- 1 0 0 0liS) ^riOATS'g'b, (^) 7K 
©Jt«fc (*) ^aDSEbiiAT^^x B«s§* 

[0 0 3 9 ] 3&*at»5» (D) OE»I*tt4#t 
bTs SSJtTl : 3-1 : 5 (ffSKttl : 4) tC 

[0 0 4 0] #S«bTSKbiiir<D^ Ai£5S®<7>tt± 

(d) 3&«ai«6jfiffiictt*iiArT±#t^— ^M-a-snt^- 

(D) ^IE^J^^:^D> »«^S*T»SCli*6 

[0 0 4 1 ] X. AigS<£>3£Sft-h£: § ft i l/T, Aig 

(U) ^C0 7>^7- 7 £S&&tT CI chfc 
[0 0 4 2] AifiSaEHOttJi^DA*^***)^^ 
±^©i 5 i:»fJtf Hi^I (D) COIH^SJ 

Jt#D<BAiSE*ff*££%>tiJ3fe*. 

[0 0 4 3] ±S6©»ia*ffiT?«iSUfcAifi5T. *B3fi 
# 6 Stf7 >'* - 7 *ttf Lft (;U) «5s 

[0044] maim 1 

Wit U ] J-n>y-P- 2 9 0 : X 'J-^>F^a 

[0045] 0 oit^c*fL,T> as 

0 . 6 mmPil 7 mm*j»CD»5^ 4 0 0 Sfi^g^ 
b, Bf»©B#»C*Ua*. ttlfflBM 

b, ift^b^co *fF«Jik:«;tt*«an*t)O(0. 

[C<HfcAX5£*#fc„ 
[0 0 4 6] HRffll 2 
^JJ§ UU-o>y-P- 2 9 0 : X U-^> F^-XH 
A*^#1±^!) 1 0 0Sfi^tC^{k:{S3i^J^^^>^3 
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A*;U h 1 MSB. /l77^>7y^XlSiS*iBt 

2 a*asjg^UT»*a!i tut. 

. [CLQJL7J ZOfg-tMl 0 0 bT, aft 

(ET 3W114 *"7-f H : TcBffiYtXjSe^^tt 
ffi-D-.-fttBfc SS-O. 6 mingi-h 7 mm*S©^ 

[0 0 4 8] JUM* 3 
Dtti (X'J-a>iP-P-2 9 0 : 7. 'J-#> 
A#5£##§« 1 0 0**«klBMI:ffiJSa^-7?>8E3 
/WHIMSiB^U. S-ffcS'J.hbT^^X^;!^ 

it.. 

[0 0 4 9] -»O»^Bl0 0 

SaSBtC^tbT. SSO. 6mmK±7mm*JI©»5 
S»2 0 0 U 3rK©Si!#K:*L&*. 
T^-lc^bfc. Wz, mrxDfe&Ml 0 OSfiSPlc^ 
IT, &m 0 . 6 mmfit._t 7 mm*SS©«¥=5«> 8 0 0 S 
a® U ±EiB-&%©±.lc;gSbji*.> mt£lz=i7- 

< Jim-fa <o T, Sff#7iiS^ g *TT^«SE £ 

[0 0 5.0] 

reis^x- ©^ffl (C <b $ t> © T * -5 . 

[0 0 5 1] 4effl-r<55FffilB#iJx^?-;H»JBf4«!iflE3&» 

«<. i»«««»=i6i;a:BEfl:«»iiBttt3eai*«o-c, se 

*»6AiS5*JRS-r*C-t*«tB3fc, fHlttfe«hTtJ 
-5. 

[0 0 5 2] tt*fflt»5^©E^f!l'&*SEAT2lHllC 
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[0 0 5 3] #f£9i©Aii5te?^5<OS'&<^£ : £"bT 
t>SOTf. 4MB. flMH*»«Cttfl!3n***f. 

[0 0 5 4] *»91*jS£*rKtefl!bfc3>27»J-hX 

U - h (DWit^M <D tz * (C7lc*ff« £ * fx o T t> 

[HSWfgmfrfSaj] 
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(X) C^T3!f5^^o^<fSffiffi-&rK:aS5JK«f U 
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